Summary &horbar; The development and quality of ovine zygotes derived from in vivo (IVOF) or in vitro fertilization (IVF) were compared after coculture on sheep oviductal cells. The same criteria were used to evaluate the coculture of IVF zygotes in CZB medium for 2 d followed by 199 medium for 6 d 
; Thompson ef al, 1989; McCaffrey et al, 1991; Prichard et al, 1992) could be overcome by temporarily incubating the embryos in oviducts from rabbits (Boland, 1984; Sirard et al, 1985) , goats (Ryan et al, 1993) or sheep (Parrish et al, 1986; Crozet et al, 1987; Rexroad and Powell, 1988; Czlonkowska et al, 1991 ) . Nevertheless, since Gandolfi and Moor (1987) demonstrated that a coculture with somatic cells could improve the development of ovine embryos, this system has been largely employed to obtain an adequate embryo development in ruminant species, after in vivo fertilization (IVOF) or IVF (Fukui et al, 1988; Powell, 1988/1991; Eyestone and First, 1989; Czlonkowska et al, 1991; Shamsuddin et al, 1993) .
Even though a successful culture of in vivo fertilized ovine and bovine embryos in the synthetic oviduct fluid (SOF) medium under a reduced oxygen atmosphere (5%) has previously been reported by Tervit et al (1972) , followed by Walker et al (1989) , McLaughlin et al (1990) and Gardner et al (1994) , only recently has a system without somatic cells been successfully employed in the culture of in vitro fertilized bovine (Kobayashi etal, 1994) and ovine (Watson etal, 1994) embryos. Furthermore, the studies of Kobayashi et al (1994) and Watson et al (1994) demonstrated that under an atmosphere of 5% C0 2 (20% 0 2 ) a coculture system should be employed rather than culture without somatic cells.
Although TCM 199 is one of the most widely employed media for coculture, significant benefits of the use of a chemically defined simple medium like CZB has been demonstrated in the coculture of in vivo fertilized bovine (Ellington et al, 1990 ) and ovine embryos (Ledda et al, 1991 (Crozet et al, 1987) to adjust the spermatozoa concentration to 1 x 10!/ml. Sperm suspension (0.5 ml) was then capacitated for 60 min at 38.5°C in air.
For fertilization the spermatozoa were diluted to a final concentration of 1 x 10 6 /ml in DM-Hepes supplemented with 20% of sheep oestrus serum and calcium lactate (pH 7.7), a fertilization medium suggested by Huneau and Crozet (1989) . The denuded oocytes and the spermatozoa were incubated together for 16-17 h at 38.5°C in air.
Oviduct cell culture
The oviducts that provided cells for culture were collected at a slaughterhouse from sheep reproductive tracts whose ovaries showed recent ovulation; they were transported to the laboratory on ice. Procedures for preparing oviduct cell culture were similar to those described by Gandolfi and Moor (1987) . Briefly, the oviducts were trimmed free of mesosalphinx and fimbriae and were flushed into a conical tube with culture medium (TCM 199 (Chatot et al, 1989) , hamster (Schini and Bavister, 1988) , bovine (Takahashi and First, 1992) and ovine embryos (Thompson et al, 1992 (Xu etal, 1992a (Wintenberger-Torrbs, 1967 ) and porcine embryos (Papaioannou and Ebert, 1988) , and for bovine embryos fertilized in vivo and in vitro and cultured in vitro (Marquant-Le Guienne et al, 1989) . It is well known that culturing delays development even in embryos fertilized in vivo (Rexroad and Powell, 1991; Walker et al, 1992) . It has been reported that ovine embryos fertilized in vivo have a higher potential to develop in culture when they are collected at more advanced stages (Wright etal, 1976; Peters etal, 1977; Lindner et al, 1979) . Thus, only presumptive 1-cell in vivo fertilized zygotes were used in this study in order to have a more accurate comparison since they should be more similar to those matured and fertilized in vitro, with respect to developmental ability, than embryos at more advanced stages.
Since embryonic viability tends to diminish with longer culture times (Tervit and Rowson, 1974; Gandolfi and Moor, 1987; Rexroad and Powell, 1991; Walker etal, 1989 Walker etal, /1992 , the high rate of poor quality blastocysts, the pyknotic and mitotic indices observed in the ICM were not surprising. Ellington ef al (1990) (Walker et al, 1992) . Distinction between viable and non-viable embryos is difficult due to cytoplasmic fragmentation as previously observed in cultured ovine embryos derived from in vivo fertilization (Tervit et al, 1972; Gandolfi and Moor, 1987; McGinnis and Youngs, 1992; Walker etal, 1992) and even in ovine embryos fully developed in vivo (Killen and Moore, 1971 Furthermore, Moor and Trounson (1977) (Gardner and Lane, 1993) or changes in the physico-chemical environment (pH, gas tension) provided by somatic cells (Bavister, 1988) (Kobayashi et al, 1994; Watson et al, 1994) 
